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USER INTERFACE In some embodiments , a second ratio of a first length of 
a portion of the third graphical object to the first total length 

BACKGROUND can be equal to a third ratio of the size of the first portion of 
the data set to the size of the data set . The first length of the 

Data management systems can be used to manage data 5 portion of the third graphical object can extend between the 
related to complex industrial operations . For example , data sixth point and a seventh point where a vector extending 
management systems can be used to monitor , record , ana from the first point normal to the first path intersects the third lyze , and report on industrial operations such as liquefied path . 
natural gas ( LNG ) processing . The data management sys In some embodiments , the method can include receiving 
tems can generate large data sets that can be stored as part 10 a second portion of the data set , and adjusting the position of a database . A graphical user interface ( GUI ) of the data of the sixth point based on a size of the second portion of the management system , or another application that interacts data set . with the data management sy can allow users to In some embodiments , the method can include rendering , selectively access and visualize various information avail within the GUI display space , a second graphical object . The able in the database . second graphical object can characterize at least a portion of 

SUMMARY the data set . 
In another aspect , a system is provided having at least one 

Systems , devices , and methods for generating an data processor and memory coupled to the processor . The 
improved GUI is provided that includes an improved navi- 20 memory can store executable instructions , which , when 
gation bar that can provide intuitive view into data of a data executed by the at least one data processor , implement 
set . In one embodiment , a method is provided that includes operations which can include receiving , at a client and from 
receiving , at a client and from a database , metadata charac a database , metadata characterizing a data set stored at the 
terizing a data set stored at the database . The metadata can database . The metadata can include a size of the data set , a 
include a size of the data set , a number of groups within the 25 number of groups within the data set , and a size of each 
data set , and a size of each group within the data set . The group within the data set . The operations can also include 
method can also include determining , by the client and using determining , by the client and using the received metadata , 
the received metadata , properties of a first graphical object . properties of a first graphical object . The properties can 
The properties can include a number of graphical elements include a number of graphical elements comprising the first 
within the first graphical object and a length of each of the 30 graphical object and a length of each of the graphical 
graphical elements within the first graphical object . Each elements within the first graphical object . Each graphical 
graphical element can have a corresponding group within element can have a corresponding group within the data set . 
the data set . The length of each graphical element can The length of each graphical element can correspond to a 
correspond to a first ratio of the size of the corresponding first ratio of the size of the corresponding group to the size 
group to the size of the data set . The method can further 35 of the data set . The operations can further include rendering , 
include rendering , within a graphical user interface ( GUI ) within a graphical user interface ( GUI ) display space , the 
display space , the first graphical object . The first graphical first graphical object . The first graphical object can extend 
object can extend along a first path between a first point and along a first path between a first point and a second point on 
a second point on the GUI display space . the GUI display space . 
One or more of the following features can be included in 40 One or more of the following features can be included in 

any feasible combination . In some embodiments , a first total any feasible combination . In some embodiments , a first total 
length of the first graphical object can be defined by a length of the first graphical object can be defined by a 
distance along the first path between the first point and the distance along the first path between the first point and the 
second point . second point . 

In some embodiments , the method can include rendering , 45 In some embodiments , the operations can include render 
within the GUI display space , a second graphical object ing , within the GUI display space , a second graphical object 
adjacent to the first graphical object . The second graphical adjacent to the first graphical object . The second graphical 
object can be configured to travel along a second path that object can be configured to travel along a second path that 
extends between a third point and a fourth point . A first extends between a third point and a fourth point . A first 
position of the second graphical object on the second path 50 position of the second graphical object on the second path 
can identify a subset of the data set . The method can also can identify a subset of the data set . The operations can also 
include receiving , at the client , a first portion of the data set . include receiving , at the client , a first portion of the data set . 
The method can further include rendering , within the GUI The operations can further include rendering , within the GUI 
display space , a third graphical object adjacent to the first display space , a third graphical object adjacent to the first 
graphical object . The third graphical object can extend 55 graphical object . The third graphical object can extend 
between a fifth point and a sixth point along a third path that between a fifth point and a sixth point along a third path that 
is parallel to the first path . A position of the sixth point can is parallel to the first path . A position of the sixth point can 
correspond to a size of the first portion of the data set relative correspond to a size of the first portion of the data set relative 
to the size of the data set to the size of the data set . 

In some embodiment , the method can include assigning a 60 In some embodiments , the operations can include assign 
different color to each graphical element of the first graphi ing a different color to each graphical element of the first 
cal object . graphical object . 

In some embodiments , each group can include at least one In some embodiments , each group can include at least one 
subset of the data set . The at least one subset of each group subset of the data set . The at least one subset of each group 
can be determined based on a value assigned to a variable 65 can be determined based on a value assigned to a variable 
recorded within the at least one subset . Each group can recorded within the at least one subset . Each group can 
correspond to a different value assigned to the variable . correspond to a different value assigned to the variable . 
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In some embodiments , a second ratio of a first length of In some embodiments , a second ratio of a first length of 
a portion of the third graphical object to the first total length a portion of the third graphical object to the first total length 
can be equal to a third ratio of the size of the first portion of can be equal to a third ratio of the size of the first portion of 
the data set to the size of the data set . The first length of the the data set to the size of the data set . The first length of the 
portion of the third graphical object can extend between the 5 portion of the third graphical object can extend between the 
sixth point and a seventh point where a vector extending sixth point and a seventh point where a vector extending 
from the first point normal to the first path intersects the third from the first point normal to the first path intersects the third 
path . path . 

In some embodiments , the operations can include receiv In some embodiments , the operations can include receiv 
ing a second portion of the data set , and adjusting the 10 ing a second portion of the data set , and adjusting the 
position of the sixth point based on a size of the second position of the sixth point based on a size of the second 
portion of the data set . portion of the data set . 

In some embodiments , the operations can include render In some embodiments , the operations can include render 
ing , within the GUI display space , a second graphical object . 15 The second graphical object can characterize at least a 

ing , within the GUI display space , a second graphical object . 
The second graphical object can characterize at least a portion of the data set . portion of the data set . 

In another aspect , a non - transitory computer program DESCRIPTION OF DRAWINGS 
product is provided having computer readable instructions , 
which , when executed by at least one data processor forming 20 These and other features will be more readily understood 
part of at least one computing system , implement operations from the following detailed description taken in conjunction 
which can include receiving , at a client and from a database , with the accompanying drawings , in which : 
metadata characterizing a data set stored at the database . The FIG . 1 is a flow diagram illustrating an exemplary method 
metadata can include a size of the data set , a number of of rendering a graphical user interface ( GUI ) based on data 
groups within the data set , and a size of each group within 25 received from a database ; 
the data set . The operations can also include determining , by FIG . 2 is an exemplary view of a GUI that can be rendered 
the client and using the received metadata , properties of a at a client , the GUI having an improved navigation bar ; 
first graphical object . The properties can include a number of FIG . 3 is a magnified view of a portion of the GUI shown 
graphical elements comprising the first graphical object and in FIG . 2 ; 
a length of each of the graphical elements within the first 30 FIG . 4 is a another magnified view of the GUI shown in 
graphical object . Each graphical element can have a corre FIG . 2 ; 
sponding group within the data set . The length of each FIG . 5 is another exemplary view of a GUI that includes 
graphical element can correspond to a first ratio of the size a variation of the navigation bar shown in FIG . 2 ; 
of the corresponding group to the size of the data set . The FIG . 6 is a header that can be received from a database ; 
operations can further include rendering , within a graphical 35 FIG . 7 is another embodiment of a view of a GUI that 
user interface ( GUI ) display space , the first graphical object . includes unpopulated subsets ; 
The first graphical object can extend along a first path FIG . 8 is a block diagram of an exemplary system that can 
between a first point and a second point on the GUI display be used to render the views of the GUI shown in FIGS . 2-5 
space . and 7 ; and 
One or more of the following features can be included in 40 FIG . 9 is a flow chart illustrating an exemplary method of 

any feasible combination . In some embodiments , a first total operation of the system shown in FIG . 8 . 
length of the first graphical object can be defined by a 
distance along the first path between the first point and the DETAILED DESCRIPTION 
second point . 

In some embodiments , the operations can include render- 45 Certain exemplary embodiments will now be described to 
ing , within the GUI display space , a second graphical object provide an overall understanding of the principles of the 
adjacent to the first graphical object . The second graphical structure , function , manufacture , and use of the systems , 
object can be configured to travel along a second path that devices , and methods disclosed herein . One or 
extends between a third point and a fourth point . A first examples of these embodiments are illustrated in the accom 
position of the second graphical object on the second path 50 panying drawings . 
can identify a subset of the data set . The operations can also Data management systems can be used to manage large 
include receiving , at the client , a first portion of the data set . volumes of data , for example , data related to the operation 
The operations can further include rendering , within the GUI of oil and gas industrial machines and facilities . But when a 
display space , a third graphical object adjacent to the first user wishes to view a dataset contained in the data manage 
graphical object . The third graphical object can extend 55 ment system using some traditional interfaces , it can be 
between a fifth point and a sixth point along a third path that challenging to interpret or gain an intuitive understanding of 
is parallel to the first path . A position of the sixth point can the dataset by only viewing the dataset ( e.g. , in tabular 
correspond to a size of the first portion of the data set relative form ) . Accordingly , an improved GUI is provided that 
to the size of the data set . includes an improved navigation bar that provides for an 

In some embodiments , the operations can include assign- 60 intuitive view into the underlying dataset . This improved 
ing a different color to each graphical element of the first navigation bar can allow a user to better understand , at a 
graphical object . glance , the contents of the data set . Such an improved 

In some embodiments , each group can include at least one navigation bar can result in improved data management 
subset of the data set . The at least one subset of each group systems , which can reduce time , cost , and resources spent in 
can be determined based on a value assigned to a variable 65 analyzing data . 
recorded within the at least one subset . Each group can As an example , the navigation bar can provide a user with 
correspond to a different value assigned to the variable . a distribution of values contained within the data set . The 

more 
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navigation bar can allow a user to navigate through , scroll , be navigation bar that can be configured tableauer 
and / or selectively visualize certain data within the data set , to navigate through , scroll , and / or selectively visualize , 
while also providing visual representations of values certain data within the table . The graphical elements can be 
recorded within the data set . In some instances , this intuitive sections and / or segments of the navigation bar . Each section 
interface can enable a user to ascertain , at a glance , the 5 and / or segment of the navigation bar can represent a differ 
distribution of values within the data set . For example , the ent group of subsets , or entries , within the data set . For navigation bar can include multiple sections and / or seg example , if a data sent includes ten subsets , or entries , that ments that can be different colors . Each segment can corre are sorted into four groups based on values of a particular spond to a different group of subsets of the data set . The sorting property , or sorting variable , then the navigation bar subsets can be grouped based on values of a particular 10 can include four sections and / or segments . Each section property and / or variable recorded in the data set . The color 
of each segment of the navigation bar can correspond to and / or segment of the navigation bar can correspond to a 

different values of the property , or variable , in each group , thereby within the data set . group 

providing a user with summarized information about the At step 106 , the first graphical object can be rendered 
data set . By providing additional information about the data is within a graphical user interface display space . The first 
set within the navigation bar , the navigation bar can elimi graphical object can extend along a first path between a first 
nate a need for additional discrete graphical objects ( e.g. , point and a second point on the GUI display space . 
charts , graphs , tables , etc. ) that would otherwise be used to FIG . 2 shows an exemplary view 200 of an example GUI 
provide summarized information to the user . Therefore , the that can be rendered atlient based the meth100 
improved navigation bar can reduce an amount of display 20 described herein . The GUI can include a table 202 and a 
space required to convey information to a user , and / or allow navigation bar 204 that can allow a user to navigate data 
additional information to be provided to a user without using displayed in the table . As shown in FIG . 2 , the table 202 
additional display space . includes a heading 206 and a number of subsets 208 , or 
FIG . 1 shows a flow diagram illustrating an example of a entries , of data set received from a database . The heading 

method 100 of rendering a graphical user interface ( GUI ) 25 206 lists properties , or variables , ( e.g. , column names ) that 
based on data received from a database . The GUI can are included in each of the subsets 208 of the data set . In the 
provide for an intuitive view into an underlying data set , illustrated example , the properties include author , title , ARL , 
thereby providing an improved user interface . updated , downloads , and owner . Each property can corre 

At step 102 , metadata characterizing a data set can be spond to a given column of the table 202 that includes values 
received . The metadata can include a size of the data set , a 30 of the given property for each subset 208. In some embodi 
number of groups within the data set , and a size of each ments , the subsets 208 can be sorted , or grouped , based on 
group within the data set . In some embodiments , the meta a value of one of the properties . For example , the subsets 
data can be received at a client , and can be provided by a 208 can be grouped based on values of a sorting property , or 
database . As an example , the client and the database can be sorting variable . As shown in FIG . 2 , a portion of the data 
coupled via a network . The client can request the data set 35 set that is illustrated in the table contains groups 210a , 2106 
from the database via the network . In some embodiments , of subsets 208 that are organized based on the values of the 
the client can be a computer ( e.g. , laptop or a desktop ) , a ARL property . 
handheld device ( e.g. , a tablet , mobile phone , etc. ) , and / or a The navigation bar 204 can be positioned adjacent to the 
wearable device ( e.g. , a headset ) . In some embodiments , the table202 and an extendang first path between points 
data set can include information characterizing operations of 40 204a , 204b . In some embodiments , a total length of the 
an industrial operation such as , e.g. , liquefied natural gas navigation bar 204 can be defined by the first bath between 
( LNG ) processing operation . As an example , the data set can the first and second points 204a , 204b . 
include values corresponding properties , or variables , such FIG . 3 shows an enlarged view of a portion of the view 
as , e.g. , username , or author , that entered the data , a title 200 of the GUI . As shown in FIG . 3 , the navigation bar 204 
corresponding to the entry , an ARL value , a date identifying 45 can include multiple different sections ( e.g. , sections 212a , 
when some , or all , of the data set was updated , as well as 212b ) . Each section ( e.g. , sections 212a , 212b ) can corre 
other information corresponding to user selectable options . spond to a group ( e.g. , groups 210a , 2106 ) of subsets of the 
The data set can include other values corresponding to other portion of the data set received from the database . As shown 
variables such as , e.g. , temperatures , pressure , durations , in the illustrated example , each section can be color coded 
flow rates , compositions of materials processed , etc. , corre- 50 to match an indicator such as , e.g. , a background color of the 
sponding to the industrial operation . In some embodiments , sting propertye.g . , the Aproperyme embodi 
subsets , or entries , within the data set can be grouped based ments , a length of each section ( e.g. , sections 212a , 2126 ) 
on values assigned to a particular property , or variable , ( e.g. , can be determined based on sizes of the corresponding 
ARL ) , which can be referred to as a sorting property , or groups ( e.g. , groups 210a , 210b ) . For example , the length of 
sorting variable . For example , if the data set includes subsets 55 each section can be determined such that a ratio of the length 
in which sorting variables have values of [ 1 , 2 , 1 , 4 , 2 , 5 , 7 , of the section to the total length of the navigation bar 204 is 
4 , 7 , 2 ] , respectively , the subsets can be sorted to form equivalent to a ratio of the size of the corresponding group 
groups of [ 1 , 1 ] , [ 2 , 2 , 2 ] , [ 4 , 4 ] , [ 5 ] , [ 7 , 7 ] . size of the data set requested from the database . The 

At step 104 , properties of a first graphical object can be color - coded sections of the navigation bar 204 can allow a 
determined . The properties can include a number of graphi- 60 user to quickly , and easily , identify relative sizes of the 
cal elements comprising the first graphical object , and a various groups of subsets . The colors of each section of the 
length of each of the graphical elements within the first navigation bar 204 can also allow a user to identify values 
graphical object . In some embodiments , each graphical of the sorting property within subsets of each group . 
element can have a corresponding group within the data set , The navigation bar 204 can be an interactive graphical 
and the length of each graphical element can correspond to 65 object of the GUI . For example , each point on the navigation 
a first ratio of the size of the corresponding group to the size bar 204 can be associated with a subset 208 of the data set . 
of the data set . As an example , the first graphical object can A user can select a point on the navigation bar 204 using e.g. , 
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a cursor , finger , stylus , etc. , or another input device , and the the client . In some embodiments , sections of the navigation 
table 204 can show a corresponding subset 208 of the data bar 204 corresponding to portions of the data set that have 
set . not been received can be rendered as single color , without 
As shown in FIGS . 2-3 , the GUI can include a loading bar specific sections . For example , FIG . 5 shows a view 300 of 

214 configured to indicate an amount of the data set received 5 a portion of the GUI , where a portion 224 of the navigation 
from the database . As shown FIG . 3 , in the illustrated bar 204 is rendered as a single color . The portion 224 of the 
example , the loading bar 214 can extend along a second path navigation bar 204 corresponds to a portion of the data set 
between points 214a , 214b , and can be positioned adjacent that has not been received by the client . As subsets 208 of 
to and / or behind the navigation bar 204. In some embodi the data set are received at the client , the position of the point 
ments , the loading bar 214 can be overlaid on top of the 10 214b can extend toward the point 204b , and individual 
navigation bar 204. The second path can be parallel to the sections of the portion 224 can be identified and rendered 
first path ( e.g. , the path along which the navigation bar 204 with appropriate lengths and colors , as described herein with 
extends ) . A position of the point 214b can correspond to a regard to sections 212a , 212b . 
size of the received portion of the data set relative to the total In some embodiments , the database can provide metadata 
size of the data set . For example , if the point 214b is 15 ( e.g. , a header ) to the client . The header can include infor 
positioned at a midpoint between points 2040 , 204b , the mation describing characteristics of the requested data set . In 
loading bar can indicate that half of the total data set has some embodiments , data within the header can be used to 
been received from the database . As another example , a generate the navigation bar 204 and / or populate portions of 
portion 216 of the loading bar 214 can extend between the the table 202 ( e.g. , generate the heading , and / or populate 
point 214b and a point 214c where a vector extending from 20 values associated with the sorting property ) . FIG . 6 shows 
the point 204a , normal to the first path ( e.g. , the path along an example of a header 400 that can be provided by the 
which the navigation bar 204 extends ) , intersects the second database to the client after the data set is requested . The 
path ( e.g. , the path along which the loading bar 214 extends ) . header 400 can include a size field 402 , properties field 404 , 
A ratio of a length of the portion 216 of the loading bar 214 sorting property field 406 , number of groups field 408 , 
to the total length of the navigation bar 204 can be equal to 25 sorting property values field 410 , and group size field 412 . 
a ratio of the size of the portion of the data set received from The size field 402 can include data describing the size of the 
the database to the total size of the data set . requested data set . 
As shown in FIGS . 2-3 , the GUI can include a position The properties field 404 can list properties for which 

identifier 218 configured to identify which portion of the values are recorded in each subset ( e.g. , subsets 208 ) of the 
dataset is shown in the table 202. The position identifier 218 30 data set . The properties field 404 can provide properties that 
can be configured to travel along a third path that is parallel are shown in the heading 206 of the table 202. The sorting 
to the first path ( e.g. , the path along which the navigation bar property field 406 can identify a sorting property ( e.g. , ARL ) 
204 extends ) and extend between a points 218a , 218b . that can be used to group subsets 208. In some embodiments , 
As another example , the third path can be laterally offset the sorting property can be a predetermined default property . 
from the first path . As shown in FIGS . 2-3 , the position 35 In other embodiments , a user can select a sorting property 
identifier 218 can encompass a portion of the navigation bar when requesting the data set from the database . The number 
204 , thereby identifying which portion of the dataset is of groups field 408 , can describe a number of groups of 
shown in the table 202. For example , in some embodiments , subsets 208 for which there are distinct values of the sorting 
subsets of the dataset corresponding to the portion of the property . The sorting property values field 410 can identify 
navigation bar 204 that is within an outer boundary of the 40 values of the sorting property corresponding to each group 
position identifier 218 can be shown in the table 202. As of subsets 208. The group size field 412 can include data 
described above , the user can select a point on the navigation describing a size of each group . For example , the 
bar 204 to select or adjust subsets of the data set that are field 412 can describe a number of subsets in each group . 
presented in the table . When the user selects a point on the Information from the header 400 can be used to populate 
navigation bar 204 , the position identifier 218 can move to 45 and / or render certain portions of the GUI . FIG . 7 shows a 
the point selected by the user . A shape of the position view 500 of the GUI in which only a portion of the data set 
identifier 218 can be oval , circular , elliptical , square , rect has been received at the client . As shown in FIG . 7 , subsets 
angular , etc. In some embodiments , when a user selects a 208a corresponding to portions of the data set that have not 
point on the navigation bar 204 , an indicator icon 220 can be been received at the client remain unpopulated . However , 
rendered and shown on the GUI , as shown in FIG . 4. The 50 based on data provided within the header 400 , certain 
indicator icon 220 can provide a user with visual feedback portions of the GUI can be populated and / or rendered . For 
to confirm that a point on the navigation bar 204 has been example , the navigation bar can be generated and rendered 
selected . based on data from the size field 402 , sorting property field 

In some embodiments , the GUI can include a button 222 406 , number of groups field 408 , sorting property values 
that can be configured to identify subsets 208 of the data set 55 field 410 , and group size field 412. Similarly , the heading 
that have predetermined characteristics . For example , the 206 can be generated and rendered using data provided in 
button 222 can be configured to identify subsets 208 that the properties field 404 and the sorting property field 406 . 
have been updated before , or after , a predetermined date . As Additionally , values corresponding of the sorting property 
another example , the button 222 can be configured to ( e.g. , ARL ) can be populated based on data from the sorting 
identify subsets 208 that have ARL values that are above , or 60 property values field 410 and the group size field 412. By 
below , a predetermined threshold . A user can select the utilizing a header , the navigation bar can be rendered based 
button 222 , and the corresponding subsets 208 can be shown on the entire data set , without having to receive ( e.g. , 
in the table 202. In some embodiments , the button 222 can download ) the entire data set . 
be configured to identify a subset containing null , or other FIG . 8 illustrates an exemplary system block diagram of 
wise unexpected and / or undefined , values . 65 an embodiment of a system 600 configured to generate the 
As shown in FIGS . 2-4 , the loading bar 214 indicates that GUI and perform the methods described herein . As shown in 

only a portion of the requested data set has been received by FIG . 8 , the system 600 can include a client 602 and a 

group size 
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database 604. The client 602 and the database 604 can be in field 410 , the processor 614 can identify values assigned to 
electronic communication with the database 604 via a net the sorting property of each subset of the various groups . 
work 606. The database 604 can include data sets that The processor 614 can group subsets of data based on values 
contain information related to industrial operations such as , assigned to the sorting property . The processor 614 can also 
e.g. , production of liquefied natural gas ( LNG ) . 5 determine a size of each group from the group size field 412 . 

The client 602 can include an input device 608 , an output Based on the number of groups of subsets , the processor 
device 610 , memory 612 , at least one data processor 614 , 614 can determine a number of sections of a navigation bar 
and / or other circuitry configured facilitate operation as ( e.g. , navigation bar 204 ) . For example , the navigation bar 
described herein . The input device 608 and output device can have one section for each group of subsets . Accordingly , 
610 can be in electronic communication with the processor 10 each section of the navigation bar can be assigned to a 
614. The input device 608 can be configured to receive a different group . A length of the navigation bar can be 
user input and provide the user input to the processor 614 . determined based on predetermine instructions . In some 
The output device 610 can be configured to receive data embodiments , the processor 614 can assign a different color 
from the processor and provide the data to a user . As an to each section of the navigation bar . In some embodiments , 
example , the input device 608 can be , or can include , a 15 the colors can be determined based on predetermined 
keyboard , a pointing device ( e.g. , a mouse , trackball , stylus , instructions . As another example , in some embodiments , 
etc. ) , a gesture recognition device ( e.g. , a camera ) , a micro color gradients can be assigned to each section of the 
phone , etc. , by which the user can provide input to the navigation bar . 
computer . As another example , the output device 610 can be , The processor 614 can also determine a length of each 
or can include , a display device such as , e.g. , a CRT ( cathode 20 section of the navigation bar based on the size of the 
ray tube ) , LCD ( liquid crystal display ) monitor , and / or LED corresponding group . For example , for each graphical ele 
( light - emitting diode ) display . In some embodiments , the ment , a ratio of the length of the graphical element to a total 
output device 610 can be in interactive display such as , e.g. , length of the navigation bar can be equal to a ratio of the size 
a touchscreen display . In that case , the output device 610 can of the corresponding group to the size of the data set . 
also function as the input device 608 . The processor 614 can generate a table using data within 
FIG . 9 shows a flow chart 700 illustrating an exemplary the header and / or the portion of the data set received from 

method of operation of the system 600. At step 702 , a user the database 604. The table can be populated with data from 
can enter a data request via the input device 608 , and the the header and / or the portion of the data set . For example , a 
input device can provide the data request to the processor heading ( e.g. , heading 206 ) of the table can be populated 
614. The data request can include data characterizing a data 30 with the properties received in the header . Values of various 
set to request from the database 604 . properties of subsets ( e.g. , subsets 208 ) can be populated 
At step 704 , the processor 614 can process the data with data from the portion of the data set received from the 

request . For example , the processor 614 can identify key database 604. Accordingly , a portion of the table corre 
information characterizing the requested data set , and format sponding to the portion of the data set received from the 
the data request for delivery to the database 604 . 35 database 604 can have populated values . Another portion of 

At step 706 , the processor 614 can provide the data the table can have subsets in which values remain unas 
request to the database 604. For example , in some embodi signed until the data is received from the database 604. In 
ments , the processor 614 can provide the data request to the some embodiments , all values assigned to the sorting prop 
database 604 via the network 606 . erty can be populated using data from the sorting property 

At step 708 , the database 604 can process the request and 40 values field 410 . 
identify the requested data set . For example , in some The processor 614 can render the table and the navigation 
embodiments , the database can identify and / or determine bar , with the navigation bar being positioned adjacent to the 
criterion that can be used to identify the requested data set table . The navigation bar can extend along a first path 
based on information provided in the request . In some between two points ( e.g. , points 204a , 204b ) on the GUI . 
embodiments , the criterion can be a unique identifier asso- 45 In some embodiments , the GUI can include a loading bar 
ciated with a particular data set , a range of dates , and / or a ( e.g. , loading bar 214 ) and position identifier ( e.g. , position 
particular type of industrial operation ( e.g. , LNG production identifier 218 ) . The loading bar 214 can extend along a 
operations ) . The database can then identify the requested second path between two points ( e.g. , points 214a , 214b ) 
data set based on the criterion . and can be positioned adjacent to and / or behind the navi 
At step 710 , the database 604 can provide data to the 50 gation bar . In some embodiments , one point ( e.g. , point 

processor 614. The data can include a header ( e.g. , header 214a ) can be at a predetermined location on the GUI , while 
400 ) and a portion of the requested data set . As described a position of the other point ( e.g. , point 214b ) can corre 
herein with regard to the header 400 , the header can include spond to a size of the received portion of the data set relative 
a size field , properties field , sorting property field , number of to the total size of the data set . As another example , the 
groups field , sorting property values field , and / or groups size 55 position of the second point can correspond to a percentage 
field . of the data set that has been received from the database 604 . 

At step 712 , the processor 614 can process the data Accordingly , the processor can determine a percentage of 
received from the database 604 and render a GUI ( e.g. , the data set that has been received at the client 602 , and 
views 200 , 300 , 500 of the GUI ) . For example , the processor determine a position of second point ( e.g. , point 214b ) based 
614 can identify a size of the requested data set from the size 60 on the percentage of the data set that has been received . As 
field 402. The processor 614 can identify properties of the described herein with regard to FIGS . 3-4 , a portion 216 of 
data set from the properties field 404 of the header . The the loading bar 214 can extend between the point 214b and 
processor 614 can identify the sorting property and the a point 214c where a vector extending from the point 204a , 
number of groups of subsets that have different values normal to the first path ( e.g. , the path along which the 
assigned to the sorting property from the sorting property 65 navigation bar 204 extends ) , intersects the second path ( e.g. , 
field 406 and the number of groups field 408 , respectively . the path along which the loading bar 214 extends ) . The 
Based on information within the sorting property values processor 614 can determine a position of the point 214b 
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such that a ratio of a length of the portion 216 of the loading At step 726 , the processor 614 can provide data charac 
bar 214 to the total length of the navigation bar 204 can be terizing the rendered GUI to the output device 610. The 
equal to a ratio of the size of the portion of the data set output device 610 can display the GUI , including the table , 
received from the database 604 to the total size of the data navigation bar , position identifier , and loading bar . 
set . Therefore , the position of the point 214b can be deter- 5 Some traditional GUIs visualize information related to 
mined based on a percentage of the data set that has been industrial operations with various discrete graphical objects 
received at the client 602 . ( e.g. , charts , graphs , tables , and the like . ) to provide sum 

The position identifier can be configured to travel along a marized information to the user . Due to limited display space 
third path that is parallel to the first path ( e.g. , the path along available on output devices ( e.g. , displays ) , such an 
which the navigation bar 204 extends ) and extend between 10 approach can result in a cluttered and / or ineffective GUI . In 
a two points ( e.g. , points 218a , 218b ) . Referring to FIGS . some cases , due to limited display space , accessing desirable 

information related to a data set may require additional steps 2-4 , the position identifier 218 can encompass a portion of of navigation through the GUI . In other cases , the summa the navigation bar 204 , thereby identifying which portion of rized information may be altogether unavailable . By embed the dataset is shown in the table 202. For example , in some 15 ding additional information about the data set within the embodiments , subsets of the dataset corresponding to the navigation bar , the navigation bar can transform the data to 
portion of the navigation bar 204 that is within an outer provide an intuitive interface that conveys information about boundary of the position identifier 218 can be shown in the the data set . The navigation bar can allow a user to navigate 
table 202. Accordingly , the data processor 614 can identify through , scroll , and / or selectively visualize , certain data 
portions of the navigation bar 204 that are within the outer 20 within the data set , while also providing visual representa 
boundary of the position identifier and show corresponding tions desired information about the data set . The GUIS , 
subsets of the data set in the table 202. At step 712 , the data including the table , navigation bar , loading bar , and / or 
processor 614 can also render the navigation bar and the position icon provide a specific improvement in the capa 
loading bar . bilities of computing device such as , e.g. , laptops , desktops , 

At step 714 , the processor 614 can provide data charac- 25 tablets , mobile phones , headset displays , and the like . 
terizing the rendered GUI to the output device 610. The In addition , by utilizing a header having predetermined 
output device 610 can display the GUI , including the table , data field that specify aspects of the data set , information 
navigation bar , position identifier , and loading bar . ( e.g. , table length , properties of variables within the data set , 

At step 716 , the database 604 can provide another portion distributions of values , and the like ) can be incorporated into 
of the data set to the processor 614. The processor 614 can 30 a graphical object to convey that information to a user . Such 
update the table ( e.g. , table 202 ) to include the new portion information can be conveyed intuitively and without requir 
of the data set . The processor 614 can also determine a ing the client to receive ( e.g. , download ) the entire dataset 
percentage of the data set that has been received the client before such information can be determined by the client . 
602 , and determine an updated position of the second point Although some example implementations are described 
( e.g. , point 214b ) of the loading bar based on the percentage 35 above , other implementations are possible . For example , 
of the data set that has been received . For example , referring rather than rendering a table ( e.g. , table 202 ) within a GUI , 
to FIGS . 3 , 4 , and 9 , the processor 614 can determine the a data processor can render a plot , image , chart , etc. As 
updated position of the point 214b such that a ratio of the another example , a navigation bar ( e.g. , navigation bar 204 ) , 
length of the portion 216 of the loading bar 214 to the total loading bar ( e.g. , loading bar 214 ) , and / or position icon ( e.g. , 
length of the navigation bar 204 can be equal to a ratio of the 40 position icon 218 ) , can be curved , rather than straight , and 
size of the portion of the data set received from the database can extend along curved paths . 
604 to the total size of the data set . The processor 614 can Exemplary technical effects of the subject matter 
also render the GUI , including the updated table and loading described herein include the ability provide a user with 
bar . information related to a data set by embedding the informa 

At step 720 , the processor 614 can provide data charac- 45 tion within a multipurpose navigation bar . By embedding 
terizing the rendered GUI to the output device 610. The additional information about the data set within the naviga 
output device 610 can display the GUI , including the table , tion bar , the navigation bar can allow a user to navigate 
navigation bar , position identifier , and loading bar . through , scroll , and / or selectively visualize , certain data 

At step 722 , the user can select a point on the navigation within the data set , while also providing visual representa 
bar via the input device 608 , and the input device 608 can 50 tions desired information about the data set . Embedding 
provide the user input to the processor 614. For example , the additional information within the navigation bar can be 
user can select a point that corresponds to a different section particularly advantageous for smaller displays , or lower 
of the navigation bar . resolution displays , which may have limited display space 

At step 724 , the processor 614 can process the user input available . 
and render several animations in response to the user input . 55 One skilled in the art will appreciate further features and 
For example , the processor 614 can render an animation of advantages of the subject matter described herein based on 
an indicator icon ( e.g. , indicator icon 220 ) at the location on the above - described embodiments . Accordingly , the present 
the navigation bar selected by the user . The indicator icon application is not to be limited specifically by what has been 
can provide a user with visual feedback to confirm that the particularly shown and described . All publications and ref 
point on the navigation bar has been selected . The processor 60 erences cited herein are expressly incorporated herein by 
614 can also render an animation showing the position reference in their entirety . 
identifier sliding along the navigation bar to be centered Other embodiments are within the scope and spirit of the 
about the point selected by the user . Additionally , the pro disclosed subject matter . Those skilled in the art will under 
cessor 614 can identify subsets of the data set that corre stand that the systems , devices , and methods specifically 
spond to the selected point on the navigation bar , and render 65 described herein and illustrated in the accompanying draw 
the table to show subsets of the data set that correspond to ings are non - limiting exemplary embodiments and that the 
the selected point on the navigation bar . scope of the present invention is defined solely by the 
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claims . The features illustrated or described in connection described herein , can be performed by one or more pro 
with one exemplary embodiment may be combined with the grammable processors executing one or more computer 
features of other embodiments . Such modifications and programs to perform functions of the subject matter 
variations are intended to be included within the scope of the described herein by operating on input data and generating 
present invention . output . The processes and logic flows can also be performed 

Further , in the present disclosure , like - named components by , and apparatus of the subject matter described herein can 
of the embodiments generally have similar features , and thus be implemented as , special purpose logic circuitry , e.g. , an 
within a particular embodiment each feature of each like FPGA ( field programmable gate array ) or an ASIC ( appli named component is not necessarily fully elaborated upon . cation - specific integrated circuit ) . Additionally , to the extent that linear or circular dimensions 10 Processors suitable for the execution of a computer pro are used in the description of the disclosed systems , devices , 
and methods , such dimensions are not intended to limit the gram include , by way of example , both general and special 
types of shapes that can be used in conjunction with such purpose microprocessors , and any one or more processor of 
systems , devices , and methods . A person skilled in the art any kind of digital computer . Generally , a processor will 
will recognize that an equivalent to such linear and circular 15 receive instructions and data from a read - only memory or a 
dimensions can easily be determined for any geometric random access memory or both . The essential elements of a 
shape computer are a processor for executing instructions and one 

In the descriptions above and in the claims , phrases such or more memory devices for storing instructions and data . 
as “ at least one of ” or “ one or more of may occur followed Generally , a computer will also include , or be operatively 
by a conjunctive list of elements or features . The term 20 coupled to receive data from or transfer data to , or both , one 
“ and / or ” may also occur in a list of two or more elements or or more mass storage devices for storing data , e.g. , mag 
features . Unless otherwise implicitly or explicitly contra netic , magneto - optical disks , or optical disks . Information 
dicted by the context in which it is used , such a phrase is carriers suitable for embodying computer program instruc 
intended to mean any of the listed elements or features tions and data include all forms of non - volatile memory , 
individually or any of the recited elements or features in 25 including by way of example semiconductor memory 
combination with any of the other recited elements or devices , ( e.g. , EPROM , EEPROM , and flash memory 
features . For example , the phrases “ at least one of A and B ; " devices ) ; magnetic disks , ( e.g. , internal hard disks or remov 
“ one or more of A and B ; ” and “ A and / or B ” are each able disks ) ; magneto - optical disks ; and optical disks ( e.g. , 
intended to mean “ A alone , B alone , or A and B together . ” CD and DVD disks ) . The processor and the memory can be 
A similar interpretation is also intended for lists including 30 supplemented by , or incorporated in , special purpose logic 
three or more items . For example , the phrases “ at least one circuitry . 
of A , B , and C ; " " one or more of A , B , and C ; " and " A , B , To provide for interaction with a user , the subject matter 
and / or C ” are each intended to mean “ A alone , B alone , C described herein can be implemented on a computer having 
alone , A and B together , A and C together , B and C together , a display device , e.g. , a CRT ( cathode ray tube ) or LCD 
or A and B and C together . ” In addition , use of the term 35 ( liquid crystal display ) monitor , for displaying information 
" based on , ” above and in the claims is intended to mean , to the user and a keyboard and a pointing device , ( e.g. , a 
“ based at least in part on , " such that an unrecited feature or mouse or a trackball ) , by which the user can provide input 
element is also permissible . to the computer . Other kinds of devices can be used to 

The subject matter described herein can be implemented provide for interaction with a user as well . For example , 
in digital electronic circuitry , or in computer software , 40 feedback provided to the user can be any form of sensory 
firmware , or hardware , including the structural means dis feedback , ( e.g. , visual feedback , auditory feedback , or tactile 
closed in this specification and structural equivalents feedback ) , and input from the user can be received in any 
thereof , or in combinations of them . The subject matter form , including acoustic , speech , or tactile input . 
described herein can be implemented as one or more com The techniques described herein can be implemented 
puter program products , such as one or more computer 45 using one or more modules . As used herein , the term 
programs tangibly embodied in an information carrier ( e.g. , " module ” refers to computing software , firmware , hardware , 
in a machine - readable storage device ) , or embodied in a and / or various combinations thereof . At a minimum , how 
propagated signal , for execution by , or to control the opera ever , modules are not to be interpreted as software that is not 
tion of , data processing apparatus ( e.g. , a programmable implemented on hardware , firmware , or recorded on a 
processor , a computer , or multiple computers ) . A computer 50 non - transitory processor readable recordable storage 
program ( also known as a program , software , software medium ( i.e. , modules are not software per se ) . Indeed 
application , or code ) can be written in any form of program “ module ” is to be interpreted to always include at least some 
ming language , including compiled or interpreted lan physical , non - transitory hardware such as a part of a pro 
guages , and it can be deployed in any form , including as a cessor or computer . Two different modules can share the 
stand - alone program or as a module , component , subroutine , 55 same physical hardware ( e.g. , two different modules can use 
or other unit suitable for use in a computing environment . A the same processor and network interface ) . The modules 
computer program does not necessarily correspond to a file . described herein can be combined , integrated , separated , 
A program can be stored in a portion of a file that holds other and / or duplicated to support various applications . Also , a 
programs or data , in a single file dedicated to the program in function described herein as being performed at a particular 
question , or in multiple coordinated files ( e.g. , files that store 60 module can be performed at one or more other modules 
one or more modules , sub - programs , or portions of code ) . A and / or by one or more other devices instead of or in addition 
computer program can be deployed to be executed on one to the function performed at the particular module . Further , 
computer or on multiple computers at one site or distributed the modules can be implemented across multiple devices 
across multiple sites and interconnected by a communication and / or other components local or remote to one another . 
network . 65 Additionally , the modules can be moved from one device 

The processes and logic flows described in this specifi and added to another device , and / or can be included in both 
cation , including the method steps of the subject matter devices . 
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The subject matter described herein can be implemented in response to the user selection of the point , updating , by 
in a computing system that includes a back - end component the client , the rendered table to display a subset corre 
( e.g. , a data server ) , a middleware component ( e.g. , an sponding to the selected point . 
application server ) , or a front - end component ( e.g. , a client 2. The method of claim 1 , wherein a first total length of 
computer having a graphical user interface or a web browser 5 the first graphical object is defined by a distance along the 
through which a user can interact with an implementation of first path between the first point and the second point . 
the subject matter described herein ) , or any combination of 3. The method of claim 2 , further comprising , 
such back - end , middleware , and front - end components . The rendering , within the GUI display space , a second graphi 
components of the system can be interconnected by any cal object adjacent to or behind the first graphical 
form or medium of digital data communication , e.g. , a object , the second graphical object extending between 
communication network . Examples of communication net a third point and a fourth point along a second path that 
works include a local area network ( “ LAN ” ) and a wide area is parallel to the first path , wherein a position of the 
network ( " WAN ” ) , e.g. , the Internet . fourth point with respect to the first and second points 

Approximating language , as used herein throughout the of the first graphical object corresponds to a size of the 
specification and claims , may be applied to modify any received first portion of the data set relative to the total 
quantitative representation that could permissibly vary with size of the requested data set . 
out resulting in a change in the basic function to which it is 4. The method of claim 1 , further comprising : 
related . Accordingly , a value modified by a term or terms , assigning a different color to each section of the first 
such as “ about ” and “ substantially , ” are not to be limited to graphical object ; and 
the precise value specified . In at least some instances , the rendering , within the GUI display space , each section approximating language may correspond to the precision of with its assigned color . 
an instrument for measuring the value . Here and throughout 5. The method of claim 3 , wherein : 
the specification and claims , range limitations may be com a first length of a portion of the second graphical object 
bined and / or interchanged , such ranges are identified and extends between the fourth point and a fifth point , the 
include all the sub - ranges contained therein unless context fifth point defined by intersection of vector extending 
or language indicates otherwise . from the first point , normalt the first path , with the 

second path ; and 
What is claimed is : second ratio of the first length of the portion of the second 
1. A method , comprising : graphical object to the first total length is equal to a 
requesting , by a client from a database , a data set stored third ratio of the size of the received first portion of the 

at the database , the data set including one or more data set to the total size of the requested data set . 
subsets having values assigned to respective properties 6. The method of claim further comprising : 
of an operation ; receiving , at the client , a second portion of the data set ; 

receiving , at a client and from a database , and 
a first portion of the requested data set ; and adjusting the position of the fourth point based on a size 
metadata characterizing the requested data set , the of the received second portion of the data set . 

metadata including a size of the requested data set , a 7. The method of claim 1 , further comprising rendering , 
number of groups within the requested data set , and within the GUI display space , a third graphical object , the 
a size of each group within the requested data set , 40 third graphical object illustrating the selected point on the 
wherein a group is a collection of subsets corre first graphical object . 
sponding to a different value assigned to a predeter 8. A system comprising : 
mined property ; at least one data processor ; and 

rendering , to display by the client within a graphical user a memory coupled to the at least one data processor , 
interface ( GUI ) display space , a table including at least 45 wherein the at least one data processor is configured to : 
a portion of the received first portion of the data set ; request , from a database , a data set stored at the 

determining , by the client and using the received meta database , the data set including one or more subsets 
data , properties of a first graphical object , wherein the having values assigned to respective properties of an 
first graphical object corresponds to a navigation bar operation ; 
comprising a plurality of sections within the navigation 50 receive , from the database , 
bar , wherein each point on the first graphical object is a first portion of the requested data set ; and 
associated with a subset of the data set , and wherein the metadata characterizing the requested data set , the 
properties include , metadata including a size of the requested data set , 
a number of sections , each section corresponding to a a number of groups within the requested data set , 

group of subsets within the data set , and and a size of each group within the requested data 
a length of each of the sections within the first graphical set , wherein a group is a collection of subsets 

object , wherein the length of each section corre corresponding to a different value assigned to a 
sponds to a first ratio of the size of the corresponding predetermined property ; 
group to the size of the data set ; render , to display within a graphical user interface 

rendering , to display by the client within the GUI display 60 ( GUI ) display space , a table including at least a 
space , the first graphical object including the deter portion of the received first portion of the data set ; 
mined number of sections with the corresponding determine , using the received metadata , properties of 
determined lengths , the first graphical object extending first graphical object , wherein the first graphical 
along a first path between a first point and a second object corresponds to a navigation bar comprising a 
point on the GUI display space ; plurality of sections within the navigation bar , and 

receiving a user selection of a point on the first graphical wherein the properties of the first graphical object 
object within the GUI display space ; and include , 
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a number of sections , each section corresponding to receiving , from the database , 
a group of subsets within the data set , and a first portion of the requested data set ; and 

a length of each of the sections within the first metadata characterizing the requested data set , the graphical object , wherein the length of each sec metadata including a size of the requested data set , a tion corresponds to a first ratio of the size of the 5 number of groups within the requested data set , and corresponding group to the size of the data set ; a size of each group within the requested data set , render , to display within the GUI display space , the first wherein a group is a collection of subsets corre graphical object including the determined number of sponding to a different value assigned to a predeter sections with the corresponding determined lengths , mined property ; wherein the first graphical object extends along a 
first path between a first point and a second point on rendering , to display within a graphical user interface 
the GUI display space and wherein each point on the ( GUI ) display space , a table including at least a portion 
first graphical object is associated with a subset of of the received first portion of the data set 
the data set ; determining , using the received metadata , properties of a 

receive a user selection of a point on the first graphical 15 first graphical object , wherein the first graphical object 
object within the GUI display space ; and corresponds to a navigation bar comprising a plurality 

in response to the user selection of the point , update the of sections within the navigation bar , and wherein the 
rendered table to display a subset corresponding to properties of the first graphical object include , 
the selected point . a number of sections , each section corresponding to a 

9. The system of claim 8 , wherein a first total length of the 20 group of subsets within the data set , and 
first graphical object is defined by a distance along the first a length of each of the section within the first graphical path between the first point and the second point . object , wherein the length of each section corre 10. The system of claim 9 , wherein at least one data sponds to a first ratio of the size of the corresponding processor is further configured to render , within the GUI group to the size of the data set ; display space , a second graphical object adjacent to or 25 
behind the first graphical object , the second graphical object rendering , to display within the GUI display space , the 
extending between a third point and a fourth point along a first graphical object , the first graphical object includ 
second path that is parallel to the first path , wherein a ing the determined number of sections with the corre 
position of the fourth point with respect to the first and sponding determined lengths , the first graphical object 
second points of the first graphical object corresponds to a 30 extending along a first path between a first point and a 
size of the received first portion of the data set relative to the second point on the GUI display space , wherein each 
total size of the requested data set . point on the first graphical object is associated with a 

subset of the data set , and 11. The system of claim 8 , wherein at least one data 
processor is further configured to : receiving a user selection of a point on the first graphical 

assign a different color to each section of the first graphi- 35 object within the GUI display space ; and 
cal object ; and in response to the user selection of the point , updating the 

render , within the GUI display space , each section with its rendered table to display a subset corresponding to the 
assigned color . selected point . 

12. The system of claim 10 , wherein , 16. The non - transitory computer - readable medium of a first length of a portion of the second graphical object 40 claim 15 , wherein a first total length of the first graphical 
extends between the fourth point and a fifth point , the object is defined by a distance along the first path between fifth point defined by intersection of a vector extending the first point and the second point . from the first point , normal to the first path , with the 
second path ; and 17. The non - transitory computer - readable medium of 

second ratio of the first length of the portion of the second 45 claim 16 , further storing instructions , which , when executed 
graphical object to the first total length is equal to a by at the least one data processor , cause the at least one data 
third ratio of the size of the received first portion of the processor to implement operations comprising : 
data set to the total size of the requested data set . rendering , within the GUI display space , a second graphi 

13. The system of claim 10 , wherein the at least one data cal object adjacent to or behind the first graphical 
processor is further configured to : object , the second graphical object extending between 

receive a second portion of the data set ; and a third point and a fourth point along a second path that 
adjust the position of the fourth point based on a size of is parallel to the first path , wherein a position of the 

the received second portion of the data set . fourth point with respect to the first and second points 
14. The system of claim 8 , wherein at least one data of the first graphical object corresponds to a size of the 

processor is further configured to render , within the GUI 55 received first portion of the data set relative to the total 
display space , a third graphical object illustrating the size of the requested data set . 
selected point on the first graphical object . 18. The non - transitory computer - readable medium of 

15. A non - transitory computer - readable medium storing claim 15 , further storing instructions , which , when executed 
instructions , which , when executed by at least one data by at the least one data processor , cause the at least one data 
processor forming part of at least one computing system , 60 processor to implement operations comprising : 
cause the at least one data processor to implement operations assigning a different color to each section of the first comprising : graphical object ; and 

requesting , from a database , a data set stored at the 
database , the data set including one or more subsets rendering , within the GUI display space , each section 
having values assigned to respective properties of an 65 with its assigned color . 
operation ; 
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